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ABSTRACT: 

A sealing machine and process for sealing loaded bags of a novel web of side connected 
bags are disclosed. The web is fed through the sealer by a pair of grooved main transport 
belts. A holding belt is disposed in the groove of an associated main belt and extends into the 
groove of the other main belt as the belts move through the seal station. Processes of 
transporting and sealing side connected bags are also disclosed. 
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SEALING MACHINE AND METHOD 

This invention relates to packaging machineiy and more particularly to 
a packaging machine with an improved film transport conveyor for and method 
of sealing packages especially packages relatively heavy and liquid products, 

* 

Reference to Related Application 

This is a continuation-in-part of U.S. Patent Application 08/699,129 filed 

r 

August 16, 1996 by Hershey Lerner et al. under the title "Packaging Machine, 
Material and Method" and assigned to the assignee of this patent; (the New SP 
Patent). 

Background of the Invention 

U.S. Patent 4,969,310 issued November 13, 1990 to Hershey Lerner et 

* - 

al. under the title Packaging Machine and Method and assigned to the assignee 
of this patent (the SP Patent) discloses and claims a packaging machine which 
has enjoyed commercial success. 

While the machine of the SP Patent has been successful, a problem has 

< 

been experienced in its closure section. The problem is that too frequently 
due to weight of the products there is slippage of bags relative to pairs of 

■ * 

opposed belts used to transport bags through a heat sealer. In addition, 
slippage of the bag fronts relative to the backs occurs resulting in poor seal 
quality. Alternatively or additionally it is too often necessary to provide a 
conveyor or other support for bags as they are transported through the sealer. 

< 

Summary of the Invention 

With the machine of the present invention, the described bag slippage 
problems of the prior art and others are overcome and the need for conveyor 
support of bags as they pass through the sealer is eliminated. 

The advantages of the present invention are accomplished through the 
use of novel and improved special belts which are effective substantially to 



/ 
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prevent any product weight induced slippage of the bags relative to the belts. 

i * 

The novel belts are also effective to resist longitudinal movement of the face 
and back of each bag relative to one another and to the belts. 

A pair of main transport belts are provided. The main transport belts 
have facing surfaces which, as they are extended in runs passing through the 
seal station, have external surfaces in facing closely spaced relationship. These 
runs form transport reaches which have longitudinally extending grooves that 
are preferably each in the shape of a squared "U" in cross section. In one test 
that has been conducted, grooves having a transverse dimension of 
approximately 1/8 inch and a depth of approximately 1/16 inch were used. 

In the same test, a holding belt which was circular in cross section and 
had a diameter of 1/8 inch was used. The holding belt was disposed in the 
groove of one of the main transport belts such that it had a reach extending 
between the transport reaches of the main transport belts. With this 
arrangement, the holding reach of the holding belt extended into each of the 
grooves in the facing surfaces. This test produced a bag gripping capability of 
the order of four times that of the prior commercially successful belts. 

In use upstanding front and back lips of bags to be sealed, are trapped 
between one of the transport reaches or runs and the holding run or reach 
with the hps being clamped between the holding reach and walls defining a 
mating groove in which they are disposed. With heavy products the trapped 
lips are pulled downwardly causing the holding reach to roll slightly and more 
tightly clamp the bag lips against the walls of the mating groove. Where very 
heavy products are present, the gripping of the holding reach can be enhanced 
by tapering the wall defining the base of the mating groove. Further, one or 
more additional holding belts may be utilized to provide still greater holding 
power. 

With such a construction, bags containing relatively heavy products are 
transported through the seal station as the upstanding lips are sealed. The 
need for a supporting conveyor under the bags being transported through the 
seal station is eliminated. 
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A series of longitudinally aligned, juxtaposed and individually biased, 
pressure members act against, the transport reach of one of the main 
transport belts. With the now preferred construction, these pressure members 
bias the one main belt against the bags and the holding belt and thence against 
the transport reach of the other main belt to in turn bias the other main belt 
against a backup element While this biasing maintains pressure on the 
holding belt and the bag tops further to secure the bags against load induced 
slippage as the bags are transported through the seal section, with the present 
invention this biasing is primarily for another purpose. That purpose is to 
assure surface engagement of the main transport belts with bag lips being 
sealed to prevent hot gases which effect such seals from getting between the 
belts. Accordingly while the belts are biased together the biasing forces are, as 
compared with prior arrangements, significantly reduced. This reduction in 
biasing force results in reduced drag on the belts as well as belt wear and 
power required to drive the belts. 

Optionally, the gripping forces may be further enhanced by utilizing an 
improvement disclosed in the New SP Patent Specifically, belt surfaces at 
locations spaced from the heat sources which engage film being transported 
may be coated with a glue and sand slurry with a polyethylene coating over the 

* ■ 

slurry. 

In order to prevent excessive heating of bags passing through the sealing 

» • 

section and the sealing section belts, the heat source for effecting the seals is 
shifted away from loaded bags and the belts when the machine is stopped and 
moved to a location adjacent the bags when the bags are moving. Thus, a 
mechanism is provided for shifting the heat sealer from a seal forming position 

■ * * 

to a storage position and return in synchronism with cycling of the machine 

• » 

when in an intermittent mode or otherwise stopped. 

Lips of the bags which project from the seal section conveyor belts are 
heated by a contiguous heat tube sealer having an elongate opening adjacent 
the path of bag lip travel. Heated air and radiation emanating from this sealer 
effect heat seals of the upstanding lips to complete a series of packages. An 
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adjustment mechanism is provided to adjust the angular orientation of the heat 
tube sealer relative to the bags path of travel 

Accordingly, the objects of this invention are to provide novel and 
improved package sealing machine, an improved plastic transport conveyor and 
methods of transporting plastic film and sealing packages* 

In the Drawings 

Figure 1 is a top plan view of the machine of the new SP Patent; 

Figure 2 is an enlarged plan view of a fragmentary section of the sealer 
conveying mechanism; 

Figure 3 is a plan view of the preferred sealer mechanism of the present 
invention; 

Figure 4 is a front elevational drawing of the mechanism of Figure 3; 

Figure 5 is a plan view on an enlarged scale with respect to Figures 3 

« 

and 4 of a novel conveyor system for the closure section; 

Figure 6 is an end elevational view of the mechanism of Figure 5 as 
seen from the plane indicated by the line 6-6 of Figure 5; and, 

Figures 7 and 8 are enlarged sectional views of the conveyor belts of the 
present invention showing lips of transported bags about to be sealed with the 
views as seen respectively from the planes indicated by the lines 7-7 and 8-8 of 

* * 

Figure 5. 

■ 

Detailed Description of the Preferred Embodiment 

Referring to the drawings and Figure 1 in particular, a plan view of the 
machine of the New SP Patent is shown generally at 10. The machine includes 
a bagging section 12 and a closure section 14. The functioning and the 
operation of the bagging and closure sections is described more fuDy in the 
New SP Patent which is hereby incorporated by reference. Briefly, a web 16 of 
side connected open bags 18 (Figure 4) is fed through a load station 20 where 
products are inserted. After loading, the bags are recldsed. After closure, the 
bags are fed through a trimmer 22 and into the closure section 14. 
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The Qosure Section Conveyors 

As is best seen in Figure 1, the novel and improved section 14 includes 
a plurality of independently movable force application elements 25, One of 
the force elements is shown on an enlarged scale in Figure 2. The force 
elements 25 slidably engage the outer surface of a bag transport run 26 of one 
of a pair of main transport belts 28,30 forming a conveyor. Springs 32 bias the 
elements 25 to clamp bag lip faces and backs. 34,35 together against a coacting 
run 36 of the conveyor belt 30. A backup 38 slidably engages the coacting run 

» 

36 to resist the spring biased force of the application elements 25. With the 
present construction the purpose of the biasing is to limit sealing heat 
impingement on the transport belts to the belt surfaces which are the upper 
surfaces in the orientation shown in the drawings. 

The novel and improved closure section conveyor is best understood by 
reference to Figures 5 through 8. The main transport belts 28,30 are 

♦ 

respectively reeved around spaced pairs of pulleys 40,42 to function as a bag 
transport conveyor for transporting bags being sealed through a sealing station 
of the closure section 14. A stepper motor 44 is drivingly connected to the left 

■ 

hand ones, as viewed in Figure 1, of the pulley pairs 40,42 to drive the 

conveyor* 

As is best seen in Figure 5, the belts 28, 30 are timing belts having 
spaced timing cogs 46. The cogs 46 engage recesses, not shown, in the pulleys 
40,42 which are conventional timing belt pulleys. Adjacent cogs are spaced a 

■ 

distance less than a longitudinal dimension of each of the force elements 25, 
such that the force elements are each at all times in engagement with at least 
one of the cogs 46, 

As is best seen in Figure 6, the main transport belts 28,30 respectively 
include perimeteral grooves 48,50. Preferably the grooves each have a depth 
Vi their width, such that when mated along their bag engaging or transport 
runs 26,36, they define an aperture that is square in cross section. 

An endless holding belt 52 is stretched around the transport belt 28 and 
positioned in that belts recess 48. As is best seen in Figures 7 and 8, the 
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holding belt is circular in cross section and of a diameter equal to the width of 
. the grooves 48,50, such that it substantially engages the four sides of the 
square delineated by the grooves in their transport runs. As is best illustrated 

■ 

in Figures 7 and 8, as paired bag lips 34,35 are fed toward the transport and 
sealing runs, they are trapped between the main transport belts 28,30 and 
forced by the holding belt 52 into the groove 50, such that the lips are wrapped 
around the holding belt and forced into the groove 50. 

Under some circumstances, the transport and holding belts 28,52 
function as a single belt and can be replaced by a single belt However, the 
provision of a separate holding belt produces one of the outstanding 
advantages of the invention. Forces applied to the lips 34,35, such as by heavy 
objects in the supported bags, tend to pull down on the lips and against the 
holding belt 52. Such forces distort the holding belt 52 with the distortion in 
turn resulting in the gripping force between the holding belt and the groove 50 
being increased, such that slippage of the lips relative to the belts is virtually 
eliminated. 

Preferably bottom walls of the grooves 48,50 taper inwardly and 
downwardly as shown in dotted lines in Figure 7. With this construction, the 
holding power of the belts increases proportionately with an increase of 
downward forces applied to the bag lips 34,35 due to compression of the 
holding belt 52: Moreover, the useful life of the holding belt 52 is increased 
because the taper of the bottom walls compensates for wear of the holding belt 
52. 

The Preferred Sealer 

Referring to Figures 3 and 4, the preferred sealer for the closure 
section 14 is disclosed. The closure section includes a horizontally disposed 

• * 

sealer support bar 60 forming a part of a closure section frame. The sealer 
includes an air manifold 180 fixedly mounted on the support bar 60 for 
receiving air from a blower 182* In an experimental prototype a 300 cubic foot 
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* 

per minute variable pressure blower was used to determine optimized air flows 
and pressures. 

The manifold 180 has three pairs of oppositely disposed outlets 
184485,186. Each outlet is connected to an associated one of six flexible tubes 
188. The tubes in turn are connected to pairs of oppositely disposed, T-shaped 
sealer units 190,191,192. Thus, the tubes 188 respectively connect the units to 
the outlets 184,185,186. 

■ 

The sealer units 190,191,192 are supported by a vertically movable 
support bar 62. L-shaped links 64 are pivotally connected to the sealer support 
bar 60. Support links 66 pivotally interconnect the L-shaped links 64 and the 
movable support bar 62. 

The L-shaped links are also pivotally connected to a position control 
rod 144. A cylinder 145 selectively shifts the control rod 144 to move the 
movable support bar 62 between a storage position shown in solid lines in 
Figure 4 and a sealing position shown in phantom lines. Since the sealer units 
190,191,192 are connected to the manifold by the flexible tubes 188, they are 
able to move between their solid and phantom line positions while the 
manifold 180 remains stationary. 

The overall machine may be operated in either a continuous mode or 
an intermittent mode. The sealer units are only moved to their sealing 
positions when the motor 44 is operating. To this end a machine control 146, 
Figure 3, is connected to the motor 44, the cylinder 145 and a closure section 
motor 148. 

The T-shaped sealer units respectively include tubular legs 
190L,191L,192L extending vertically downward from their respective 
connections to the flexible tubes 188 to horizontal air outlet sections 
190H,191H,192H. The outlet sections are closely spaced, axially aligned, 
cylindrical tubes which collectively define a pair of elongate heater mechanisms 
disposed on opposite sides of an imaginary vertical plane through the loaded 
bag path of travel. 
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Each horizontal outlet section includes an elongate slot for directing air 
flow originating from the blower 182 onto upstanding bag lips being sealed. 
Each of the sealer unit legs 191,192 houses an associated heater element of a 
type normally used in a toaster. Thus air flowing through the T-shaped units 
191,192 is heated and the escaping hot air effects seals of the upstanding bag 
lips. Air flowing through the units 190 is not heated, but rather provides 
cooling air to accelerate solidification of the seals being formed. 

A further unique feature of the embodiment of Figures 3 and 4 is a 
vertical adjustment mechanism. The vertical adjustment permits adjustment of 
the vertical turret of the support bars 62 as well as the slope of the support bar 
and the horizontal sections of the T-shaped units 190-192 such that the outlet 
from 191H is lower than that of 192H. This downward sloping of the heater 
mechanism in the direction of bag travel assures optimized location of the hot 
air being blown on the plastic. The location is optimized because as the plastic 
melts it sags lowering the optimum location for the direction of the hot air. 
Further the cooling air from the unit 190 is directed onto a now formed bead. 

The control rod 144 has oppositely threaded end portions threadedly 
connected to the L-shaped links 64. Height adjustment of the support rod is 
accomplished by rotating the rod 144 relative to both links. Angular 
adjustment is accomplished by individual relative rotation of the link to rod 
connections one at a time or oppositely. 

Although the invention has been described in its preferred fonn with a 
certain degree of particularity, it is understood that the present disclosure of 
the preferred form has been made only by way of example and that numerous 
changes in the details of construction, operation and the combination and 
arrangement of parts may be resorted to without departing from the spirit and 
the scope of the invention as hereinafter claimed. 
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